MicroRNAs mediate gene silencing via multiple different pathways in drosophila.
MicroRNAs (miRNAs) guide RNA-induced silencing complex (RISC) that contains an Argonaute family protein to complementary target messenger RNAs (mRNAs). Via RISC, miRNAs silence the expression of target mRNAs by shortening the poly(A) tail-which leads to mRNA decay-and by repressing translation. It has been suggested that GW182, an Argonaute-associating protein, plays the central role in such microRNA actions. Here we show that, although GW182 is obligatory for poly(A) shortening, translational repression by microRNAs occurs even in the absence of GW182. Yet, GW182 is also capable of inducing translational repression independently. Both of these translational repression mechanisms block formation of 48S and 80S ribosomal complexes. Thus microRNAs utilize at least three distinct silencing pathways: GW182-mediated deadenylation and GW182-dependent and -independent repression of early translation initiation. Differential contribution from these multiple pathways may explain previous, apparently contradictory observations of how microRNAs inhibit protein synthesis.